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(54) IMAGE PROCESSING METHOD AND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restore an image with 
no high-degree algorithm required by performing the 
image restoration while shifting a degradation 
parameter even when the degradation parameter 
forming a degradation function needed for the image 
restoration is unknown and then deriving a 
degradation parameter having the highest degree of 
restoration of every image. 

SOLUTION: An image is generated for a repeated 
operation (2-1) and then a degraded image is restored 
while the degradation parameter forming a 
degradation function is varied (2-2 to 2-4). A 
degradation parameter having the highest degree of 
image restoration is selected and the degradation 
function is derived (2-5). Then a restored image is 
generated, based on the selected degradation 
function (2-6). 
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£<t mm ft m& -r s =y * - * ft m t 2 * * # «=> & 

{bHi«ftfc7GU 

^3ftfciHffe©HifMft7GKftjR«^ 

ft, ^bHftftMjEa-j-is&^^y-^ftgEYbs-ea:** 

1 £8Btt©IHflU&l;&&. 
[M#«3] ^biiilfc*»«-t>--fxt:migiv^fciis<ftft 
kib&&. *YbR»*««-rs*fby^^-* 

ft ^{b * * & * s & M5c $ ft -5 ${bHtt b T ffl V > 3 d 
1 £gBtt©n£&a:#&. 

[w*jS4] ^bnifftic^r-rsffWfflAxttflMteSB 
caft«-6ftfc»^K«©Hj**&^b/^y-^ft», 
s&flnnfft*«7c-rsiwK*fbs* 

1 3 ©VA-rft*>t:E«©lB«y63S*a. 
[W5RIS5] *9IB*YbB<fc*«7C-r*IBlc*Ybar*S 
3Wb^^-*fcfc, »S*ftfcttHrtTf*Yb**&ft* 

£ tznmti-tzm&m i ciB«©iii^a*^. 

©iMMSLS^ffio 

[W*I17] itufBM$l«x;JKi:b-<:, «5ti^ftfc 

©jsi*»«H£Si*aju *»6ft&jsiaaRWtt*&i*« 
jsi^flKWrtofflaaR^ft*®* ^ fc*«f«fc-r -sal 

^w^mm^m^t^mmwmmmxs>^x. 
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£ ft £:«£© W&MjiM ft «>, 
£fcHRfc*J«*S*fc^7*-***fb 

-fbiB«i*a7c**, 
«7cSft&iiiife©B<fta7aKft*«)**, 

mm<&w.7b&*mt'£it^ * uTswbHR 

»*YbBiaicj:5«7ci«<feft*jEas*sfc»©3>ira 
- * r n ^ 5 a ft feM -t £ z. £ ft <&m. t i- z> n > tr i - 

[0 0 0 1] 

tun. 

[0 0 0 2] 

[«e*©tt^] tt*, $4bn& i?i>m&. tf*rwm 

?4^*?s m&yj )\s*?mwL^<$>z>* cft?>©^ft 
sffli-^i^tctt, *r*{bn»*ft3rra<&s* | **o 

d©£rt:W§&f±, aH»*f**©«iaW»H3&»6IWfWC 
#»fc»>, »fe£B(cKf*&ftfc8ti££a (iniift-tel/ 

©m^*e>ii^-r€>*^* s *^si®WT-$.2.o 
[0003] aTt, *<D'£fcMm^^Tm.wtz>» 

[0 0 0 4] f (x, y) SaffiiBtfU S (x, y) ft 
[0 0 0 5] 



g<*..y) = fth(x,y,x',y')f(x\y')dx'dy'+v(x,y) 



(!) 



[0 0 0 6] ©M^#ii?>Si:{55£-r «. ICf, h 
(x, y, x' , y* ) ttmil, v (x, y) ttffi 

[0 0 0 7] ¥fT^»ftl^^T, ;£©&fbbfe^#^© 



*nt Spread Function){±, h 
£ (1) H\ 
40 [0 0 0 8] 
[ft2] 



(x-x' , y- y ' ) © 



^©ffi«fc:fi!<# b&V^ e. i£> j£U>3# 5 HR(PSF:Poi* 

- ffh(x-x\y -y'W^dx'dy'+vix.y) 
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[00093 fc&s. m&im^iit** a (2) ©i^ja isiooio] 



'jx.£tsiftfTV\ e*ii^a<t»), 

G(«,v) - //(«,v)F(u,v) 

[0 0 11] J:45„ G (u, v) , H (u, v) , I 
(u, v) tt^ft^ftg (x, y) , f (x, y) , I 

(x, y) ©7— 'jx.geaift*-r. z^x-h (u, v) 
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[co i 3] airfciifc^TiifcttBSiHiwc^ETa&si: s*i:(R«-rs. a (t) , j3 (t) £^n-?-*i^{£© 

;i/A©Si&lc£3*©£:ffi&i$K:3?bi , >&S>fcJ^ [0 0 14] 

g(*.y) = £* 2 /<* - - fib))* <*> 

[0 0 15] fcfc*. CCT-Tfci:m#NffBT% ffllrtgt & [0 0 17] 
-T/2*f>T/2S-CT-$Stlfe. 10 [ft5] 

[0 0 1 6] SC (4) ©psaft7— 'J3i^tft1-*^ * 

G(«.«0 °f*cjdy ixp[- jlxiux + vy)]J^rfi/(x - a(<), y - 

- f^dtfdxfdyfix - a«),y - j8(/))exp[- j2*(u* + wy)] 
x-a(r) 0(0= ±5*1*. 

C(«,v) -f'^dtffd&nf&r}) x exp{-/2ic(«e 4 vij)]exp[-/2*:(a<r)« + 

- FCu.v)^ expl- j2x(ucc(t) + W?(/))]rff - F (« t v)W(u,v) (5) 

«/— 772 

[0 0 18] fcfc*. £©5W6* *<bt±3S (3) *fc A3, 

ttcnc^bv^s; (2) •e^7 : ;U'fb$nscii:3& s t)*' 20 [0019] 
5. c©#fb©eaBB»H (u, v) fctites-e-^^ft* [ft 6] 

H(u,v) = j^exp[->2ar(iio(0 + v/3(f ))>fr (6) 

[0 0 2 0] -TSfc, XiC«bT, -^©& A [0 0 2 1 ] 

«VCKFlHT«ftyi/&»^©jfiUiti;SHjfttt, [ft 7] 

H(u,v) = (7) 

JttO 



[0 0 2 2] fM^nS. 3Cf, 

[0 0 2 3] ^30 

a> - (u-h o )Fcos0 + (v _ v n )Vsin< 
[0 0 2 4] T% uO, vOttBffcOi^itoSllStT-fcS. & 
i\ w#ft'J>&l$ttH (u, v) =TtHKt5„ 
[0 0 2 5] iHHtt, #>r£fb : e5 s ;i/fco^Tt>W»fc 

[0 0 2 6] 

[ft 9 ] 40 

[0 0 2 7] T'tSftSiSt&S. 
[0 0 2 8] CO,t5C, 3&fl3 J E5\H/C'&to*T3&flsH 
ft* s *$ns*s, SKWCCO&fbHRfcffl^TIHfML 

*©jg^* s «£:>gT*&So €bt, ^n?>©/i^^— 

BIHft^) #fc£ftittJ»*ii3£L3Mb^*-*S#» 50 
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*^ttt>»^<SF5E*n-rv^s. ±i£©/St>3#t>Wft 

Hft£*#>, H«B*fi8*i£fcffl^T*fbl«ft*ifc£-r 
[0 0 2 9] 

[»B8* s lS¥ftbJ:'5i:-rs«W] bA>b&#£>, -iM - 

%4kvm.<Dmmm* (gstuwwft^o *^^b 
ttJB*it«bT3e<b^5^-^ **»**»©»-&, * 

*^7^©jt^etis»te.nfefflij^B (ioasae-bv 

« W fc fc ffl*TJ * * & »x ^5 * - * *US© IfflHtt 

[0030] aaBrhi^DMftftaffl-raw&x 
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*anfe**r'MH***i5£ U R'.h«ttrt*2MbW»©^ 

^-*£^b£#&#£il]<£«5c£fT?£:i:fc^ hu 

fT^ffiSSSlSbT^S («KR¥5-2 8 7 5 6 4) . 
b*»U C©tl*Jii^a5t>^A s f)IMS©«^CSIbTCO 
*Tf*iK ;&t>3A s £KR©««ttt»BT-i*&^o * 

K#Sft©/t?.*-**#«>fci:l/tt), <tWC«tt)» 

[0 0 3 1] #^(i±g3ti^#Jfc£^T&£ftfci>© 
T% £fb^*-*fc#3«*fc&fbHRfcffl^TlIitfl 
«7GftfT'5l»fcx £fb-M5.*--*©Jt5£tttf£<*lf^» 

■5 BMMaa^jsa w»« s««-r s c i: s s w 4: + s . 

[0 0 3 2] 

to* *»Wtt*OJ:-5«:«lJ«A»6ftS. -rfcfr^. *fb 
HRfcffl^T, ^bHi«k»&JBIilft(ijE^fK7clil«ft«fK 

7c-r*B«Moai*jST?*-oTx *YbBi»ft«js-r*^b 
>^^-***{b*-e-3&* s 6^biitfi*ft7£b, «tc^ 

^*-*ft»3?LT&{bH*fc*fcHU R*fbBI»K: 
[0 0 3 3] fcS^BU *YbH»ftfflV^T; &fb«tia> 
Tv 3&<bHRft«lJS8-r**fti-'^y— ^ft*ftS*Jft*« 

&£<bi!Mfcfc«7cu m^ntzmm^mmm^m^ 
H»*suau »3&<bH»t:j;»)a7ciii«i*sfefi8-rs. 

[0 0 3 4] 3>bTi-^K:j;5, &YbMR 

*«JE8-T**{b-'^7pt-^**fl3**«:* t 6*Ybli<fe* 40 

IDfMKTGft C £f b-n 9 * — * 5fe»!R b T Hft 4 
»*^bB»K:«tt)«7cjB«ftft^fiE***fc«) 

ffl n > ifi — ^ A Sr^-r S 3 > tf i RlfE 

[0 0 3 5] 

P(^) = J? 2 (x,y) + / 2 (x,y) 



-^^^nSo d©:n>t:i-* 2Ctt*-*-P 
^(DXfir/H 7.3, 7 s -f xrw^fflHMfe^SB 

o 

[0 0 3 6] IiAMIlA>f)3>t:a- ; 5'2fliCi 
*a*ftfcilffcB:A;bTV'W X 3 *» &©i&3*C «fc 5 B 2 

fcJES bT Hffeft#$» 5 C $ fi £ o 

[0037] i2©7D-ft- h£oi->-ti&B.E 
ts. 

[0 0 3 8] *f^r'V7'2-U-ll iO^rs'T'Z 

- 2 ~ 2 - 4 fc^rsawcfrfeft sBKWfcES*© 

2J-fblBffe@<*&fflV , >T*> £l->U «Tt^l,ig&^ 

<b; ^ ©*m c fcHffe*» *ft*s *w * 4 «t 

[0 0 3 9] pi, p2, -, pkT?a$nSkffl©^b 
^9^-^«t!)#tH*n*S&flsH»*H (pi, p2, 

—, pk) fctSi:^ 7,^-^72 - ^f972 

(pi, p2, — , pk) £fflV>TIIi^«7G£fi : "5o 09*. 
f£, ^UBftCoviTli, it5S£©5£ (7) , (8) fc* 
ttS^U^fie, TVfclSV, *3fcB3IHT\ JB^rifflfftt 
o^Ttt* at (9) C*»4r^tf2SftXLTff6il 

[0040] »;^r')'72-3fit ffiXT-yrx-m 

*7pt«ii:lT, «7c«flfc©JiH*R*W£fc*BU fit 

35 (WWiftJSE^) *«3&{bt«tt)!&«6*«r»**ft (ffi 
i:&3 = £©^«C«-fe&J5dWJ-*IBfc«7G 
:r;i/:JyXACJ;oT««*fc#*±fcfS&to. JBtt» 

7>*u±, «7Giiifc©i«H^#©3i«#*swa£iii* 

^Tca^Sv^h^-^^nSo dCT% W-ji.Mikg (x, 
y) ©7-U^&Etf£©Slg|3£R (x, y) , 

I (x, y) ttSi:, W-^b7iP 
y) tt, 

[0 0 4 1] 

[R10] 



(10) 



(x, 



(5) *|$M2 000-57339 

7 8 
[0 0 4 2] T-3?£*lSo ;:t-, B{£P (x, y) © *»l>CBu 

(xO, yO) tU £BEgtr©ffl [0 0 4 3] 

^©spjsft^p (r) tm-tt, ja«dR^t*w-sa* wm 

c ~2?o? o--V(*-*.) , +0'-j'.> , > 00 



[0044] tw;stisfitoc#;*;sws ■%m{&<z>nmmzm.ti?>zttfi%it>nr^% a z<Dm&s 

[0 0 4 5] S&fc, ±SC (1 1) ■Cfctn? h «i&*:fc»TCft*mfc«^©*B*i:Ufc##£^. 

?AP (x, y) ®^a«tt«*t:43H-S«ili>fe*4&r 10 .^f, ja«»«-*±©*i&ft*»SttHS a S r g b 

l^CioTB, tt£©ffl88BMMArt©fi&& k S (11) It 

#»S#j!«»s|S«Jfc»^*i*S. «9ittf % 7 [0 0 4 6] 

■f ^^©^nVstfU a — «>9>CJ:aiiMMtt7c77l/:J [ft 1 2 ] 

^, < 

Vpm < ffS '' as£> ' r =V(*-*o) 2 +(y-^) 1 ) (id 



[0047] kfcf), &£ja»»«6Hrt©£'frC' * s a- 

SW$k\ Sj^MTcJK^iftV^kflSffrSo 
[0 0 4 8] JkC, 7r?»72 - 4T?£{b^5*~ *S 20 
h^#55c* s e), ±j£©X^yX2-2~2-4©fi£ 

T-«fl¥f>£f^ ^©JSST'Sfc:«P^X^s>X*ST-f1-|| 

Ji^RJtet^-SCk^T-tSo X5^X2-5J;:;fc^T 
X:ryX2-2~2-4 ©S*ftsT?» fetifcli*** 6, IB 

[0 0 4 9] &*s, £fb-»^ 5*^fc 

7 ^ — 9 K -3 V> T 3 ffiT ft & ©Btfc«7Gffi #w e> n fc 

T, ^■©^•7^— *&*>7 h boo«^B«££J5£bT 
Hi*«7Efle*#«>» J t©ttjWt&k&S^5;<-*ttfc 
atts. £©J:-5&t§ft^ §M7^-^fco^ti 
*>KbfT*.tf«fcV. 40 
[* 2 fflUJSCDJKJB] **M^JT*(i> @2CD7D-ft 
-h©X^*X2- l£^^««#fflB^£f£Xn-.y 

[oosoi^i ©uss^jt-tt, &@.m»mmm£ ut 

^•SCA^^bBIIfcftffiffl-rSW&Cov^Tit^fc^ 

fc5o *£TJ#fOMHTftt, ATJ&fbB^f-'f XSxx 
syfc*»LfciIMfc*fi«»IM?]I!«i:-rs. BtfttM 50 



XSxx Sy^B^IM Xsxx syJc^tft-rsr^JU 
"CIS. #*SsCJ:ftti\ Aft^bffl<£k(Si£|5jbJlig 
bfeg^k bT & JJl^ b»###*i5g°Jt£k b -r fcH 

[0051] jfct, m / f%&\±>mm<D-ffiffii&&m%. 
■raikfcior-ecDtatjmarnfciiflfcftfiiRawfflii 

**£Yb Xl^) bfeig^r&^^So ffittACDl* 

ftStfbtt&E 3&<bfcisffl«[»^tt±cDjE 

»)ffiUT«75ufc»^ «7cinnfiD«a«[^±©ait» 
*»we^-r*-5&iii»a5cjet«tsifc«feff-5 

IB, ««A«fc&fe«WB©2r#Bfc«^©fi5fc*l;£ 

-r3±T*jgbTl>3k«;tSo W±*>*> % *fls#C«ko 

aufeHfcfc,Rft«jMinfck*-*itf, 

[0 0 5 2] f5&©^ffifcfcM*S»f|s#zJ*«tt 

ffij£-r5«tobs*g«-r*¥«*7j*i-. i4it b& 

-tH'XSxx Sy©A7^^fbH^i:-rSo d©Aij^bB 
tKiOMC^Bl (EI4©0!n?HU 3x41 
©«*) x **«ttB*-iMXsxx syk-TSo g«dtt 
^^^©B&tMX^tt^qliEkbTfc&Uo * 

it, i»f^#tta»©diu*«©4i*e>, *&#$gf«© 

^fc#»kJBtoii*«***KU *V>MM*Bim.m 
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&m.7Ti-? 5 ±T-'£ib^7 * (i*^PT- & 5 £ i: #fi3ffi 
T-feofco £©*§•&> 02ttJ©^ry7'2-2~2-4 

^©»^*«**<, m£«7g©$>ui* s <£ 

[0 0 5 3] *&M0!n?HU SB 1 ©2QK0|-Cij* bfcB 2 

toftfeS-a-to^TiBw-rao sta^bv^-fb,^^ — 

1 o*««Cl±Cjlsa*oi«»||||&iii*a7c* t qItBi:3& 

s. las *H5S0ij©7D— 5^-^— hias^-r. 

[0 0 5 4] *-*\ ^fy^S-lt^T, 

(1) »##f;:<fcS&Yb;^p<-*©A73 

(2) awagBfctttt&*i&ai«3!E««*»e.cDta*c«t 
a&fc^.*— *©*« (3) ^bnf«fc(z>iii«Uff«f .t. 

*©*ffiKJ:»K *fb^5^-^©A* -«S*ff-5- 
(1) ©09TJHU SI«k«ffclH»J«:<^*V^I»^l<) J #ffi-r 

st§^ *(7)M&<Dv-z&*)&mzmftm&%ibn7* 

-fZAjl-fZ^mififrZ. *& (2) Hft&B 
©•W^>+v*^«©JMe*{<K A^tt«tt£Btc 

fl-M-rsaijesw (ipafi-b>*^) ©aafr&awb-M 

^^-^©Jfi^*Soit6-r*feSo (3) ©«?iJT-{i> Atj& 

itmmvmm&mm ( satin bum?) zmzmts^ 

[0 0 5 5] ^rv7'5-2~5-4m m 1 ©*&E 
««Jffl7n-ft-h (02) t*JtS^^«y^"2- 1~ 
2-3fc|5]«©ma^fTa. ^rs»75-5ffl^5 
^-^>7F7n^m *#>S^£ft&©&{b^ 
;*-*#A;b (jfj£) Sftfc3eYb^.X-*©i!r«K:a 

So ^b;i^-*©A;>j («t5£) -tsw 

(mffi (1) ~ (3) 3?) fc£oT4l"ffiKii©ieHB:l3 

[0 0 5 6] S^C^^^7 , 5-6~5-7T-{±^ 1 
®HSS^J©7n— — h (0 2) K^ttS*^ 7*2 
— 5 ~ 2 — 6 lBft«7cfi©e£i:&S5&fti^ 
5*— *SS*ttiU ^©&<b^^-#£fflV^A;fr& 
•fbHi^^m^-rSo 

[0 0 5 7] 

[ffe©HJE?Kffi] #»illiH:, ffiR©«S («*.« 
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A^flt^ftSS^^AtfifflbTSN - 

[0 0 5 8] *fc % *^©aWtt, BilJEbfc^MaBJB 
©*8tE * mm f 5 B 2 & 3 v ^tt Bl 5 © ^JR© 7- P V =y A 

{ttfc&U ^©^^A&SWi^gW^trj- — * (* 

feiiCPu^MPU) *«Ba««»fc«Mi«i*n&rD^5 

10 So 

[0 0 5 9] i©»-& % Ett«E»A»e)«lsm**ifcro^ 
e<*#HuHi U&^8KKJB©«Hft*a-r * £ 
fffl7D^7A3- Kft8B«L&83tt»Ef*tt 

[0 0 6 0] 7d^7A3- ]*s«i&rs&»©re«« 

7, Tfe^-f^^, ^S^tV CD-ROM, CD 

-R, 1t&r—7, 'Ni»tt©^ J EU*-H, ROM& 
So 

20 [0 0 6 1] Jfe, 3>Ka-^tfi[Hbt7'D^7i, 
£S-3^ 3>tfi— *±T-ig®lbT^SOS (sT^U 

-r^y^fA) afcr^iHoaa©— a*&i±* 
ssfeffv\ *©^t±oTHuiebfcaaiBji5JB©#itB*» 

[0 0 6 2] jsr&fc, «B«i»*4lsa*n&^oi'5 

30 ^^u{c*ji^nfc^ -eo7D^7A3- Foji^c 

scpu&if^isoiDa©— a5*fctt^aj*ffv\ * 
©ioai t j: o t bu as u £j(^»©*t6 # s&g * ft s » 

[0 0 6 3] 

v\ *«5c®«l©iIi^«7cJS-C) s «m©^b^^^-^* 

a v ^ m®M5t ifi ajm t & s . 

[0 0 6 4] Bi0a7cK^m^Ili^©^^iSt^tt 
^^-^©7>ffi^b(ca^©^{b^^p<— ^SraSE 

mx-^So 

[0 0 6 5] fiaWClifftaTnSffiCifcCJ:* 
50 [0 0 6 6] $e>lc, *^a:*a5tJ:t>T*Yb^5^ — 
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[Ell] mM(D&miZjSVZMi$t>l&mi<'Zy L A<D7Vv 
^0T-&£o 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS " 
Q IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

. □ FADED TEXT OR DRAWING 

BLURRED OR ILLEGIBLE TEXT OR DRAWING 
/ □ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAYSCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT ' / 
0 REFERENCE'S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

'"• •'" . .O OTHER: , , ' ' , . . ' ' . . '.\ " ; ■ /. . ■ \ . 

As rescanning these documents will not correct the Image 
problems checked, please do not report these problems to 
t]teER¥ Image Problem Mailbox. 



